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(57) ABSTRACT 

An overhead projector of the under mirror type includes a 
projection head assembly supported on a column so as to be 
located over a stage on the top of a housing and so as to be 

pivotable betWeen a standing position and a stoWed position. 
A projection lens is ?xed on a lens frame and a re?ecting 
mirror is ?xed on a mirror plate. Both the lens frame and the 
mirror plate are rotatably mounted on a single shaft further 
mounted on the head body of the projection head assembly 
so that angles of the lens and the mirror are increased and 
decreased. The lens frame is rotated by a self-Weight of the 
lens in such a direction that the angle of the lens is 
decreased, When the projection head assembly assumes the 
standing position. A link lever interconnects the lens frame 
and the mirror plate so that the angles of them are adjusted 
so that the angle of the lens doubles that of the mirror. A 
mirror locking element locks the mirror at a position Where 
the angle of the mirror is maximum. An angle adjusting 
knobbed bolt is mounted on the head body so as to be 
turnable and immovable back and forth. An angle adjusting 
piece is screWed in the knobbed bolt so as to be unturnable 
and movable back and forth. The mirror plate has an end 
departed from the angle adjusting piece When the mirror 
plate is rotated in such a direction that the angle of the mirror 
is increased. The end of the mirror plate engages the angle 
adjusting piece When the mirror frame is rotated in such a 
direction that the angle of the mirror is decreased. 

4 Claims, 11 Drawing Sheets 
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OVERHEAD PROJECTOR OF THE UNDER 
MIRROR TYPE 

BACKGROUND OF THE INVENTION 

1. Field of the invention 

This invention relates generally to overhead projectors for 
projecting images above or behind an operator, and more 
particularly to an overhead projector of the under mirror 
type in Which a re?ecting mirror is disposed on a loWer 
portion of a projection head assembly including a projection 
lens and the mirror. 

2. Description of the prior art 
Overhead projectors are roughly classi?ed into an over 

mirror type and an under mirror type. Overhead projectors 
of the over mirror type comprise a housing having a stage 
formed on the top thereof and a projection head assembly 
including a projection lens and a re?ecting mirror. The 
projection head is supported on a column or mast so as to be 
disposed over the stage. Light from a light source is caused 
to pass through a transparency bearing an image to be 
projected and placed on the stage and then the projection 
lens. The light is then re?ected on the mirror so that the 
image is focused on a screen. A projection angle is readily 
adjusted by adjustment of an angle of the mirror in the 
overhead projectors of the over mirror type. HoWever, the 
mirror protrudes over the projection head assembly and this 
reduces an easiness to use the overhead projectors. 

On the other hand, in overhead projectors of the under 
mirror type, light from a light source is caused to pass 
through a transparency and then to re?ect on a re?ecting 
mirror. The light is subsequently caused to pass through a 
projection lens to be focused on a screen. The mirror is 
located at a loWer side of a foldable projection head assem 
bly in the overhead projectors of the under mirror type. This 
enhances the easiness to use the overhead projectors. 
HoWever, angles of both of the mirror and the projection lens 
need to be adjusted for the purpose of adjustment of the 
projection angle. Furthermore, these angles need to be 
adjusted so that the angle of the projection lens doubles the 
angle of the mirror. This construction requires an interlock 
ing mechanism Which interlocks the projection lens and the 
mirror for adjustment of the angles of them. 

Japanese Utility Model Registration No. 3043179 dis 
closes an overhead projector of the under mirror type 
provided With such an interlocking mechanism as described 
above. In the disclosed overhead projector, an angle adjust 
ing knobbed bolt is turned so that the angle of the mirror is 
adjusted. The angle of the projection lens is adjusted by the 
interlocking mechanism simultaneously With that of the 
mirror so as to double the angle of the mirror. 

In the disclosed overhead projector, hoWever, the knobbed 
bolt is mounted on the projection head assembly so as to be 
turnable and movable back and forth. The bolt is moved to 
protrude from the projection head assembly When the latter 
is folded in a case Where the overhead projector is not in use. 
As a result, the projection head assembly cannot compactly 
be folded. Furthermore, the bolt rattles When the overhead 
projector is carried With the head assembly folded. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide 
an overhead projector of the under mirror type in Which the 
projection head assembly can compactly be folded. 

Another object of the invention is to provide an overhead 
projector of the under mirror type in Which the projection 
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2 
head assembly can be prevented from rattling While the 
overhead projector is carried With the head folded. 

Further another object of the invention is to provide an 
overhead projector of the under mirror type in Which the 
projection head assembly and the column supporting the 
head assembly can compactly be folded. 
The present invention provides an overhead projector of 

the under mirror type comprising a housing including a stage 
formed on a top thereof so that a transparency bearing an 
image to be projected is placed on the stage and a projection 
head assembly including a head body further including a 
re?ecting mirror on Which light passing through the trans 
parency on the stage re?ects and a projection lens focusing 
the light incident thereon on a screen, the projection head 
assembly being supported on a column so as to be located 
over the stage and so as to be movable betWeen a standing 
position and a stoWed position. A head positioning element 
positions the projection head assembly at the standing 
position. A head locking element releasably locks the pro 
jection head assembly at the stoWed position. The projection 
lens is ?xed on a lens frame and the re?ecting mirror is ?xed 
on a mirror plate. Both the lens frame and the mirror plate 
are rotatably mounted on a single shaft further mounted on 
the head body of the projection head assembly so that angles 
of the lens and the mirror are increased and decreased. The 
lens frame is rotated by a self-Weight of the lens in such a 
direction that the angle of the lens is decreased, When the 
projection head assembly assumes the standing position. A 
link lever interconnects the lens frame and the mirror plate 
so that the angles of the projection lens and the mirror are 
adjusted so that the angle of the lens doubles the angle of the 
mirror. A mirror locking element releasably locks the mirror 
at a position Where the angle of the mirror is maximum. An 
angle adjusting knobbed bolt is mounted on the head body 
so as to be turnable and immovable back and forth. An angle 
adjusting piece is screWed on the knobbed bolt so as to be 
unturnable and movable back and forth. The mirror plate has 
an end departed from the angle adjusting piece When the 
mirror plate is rotated in such a direction that the angle of the 
mirror is increased. The end of the mirror plate engages the 
angle adjusting piece When the mirror frame is rotated in 
such a direction that the angle of the mirror is decreased. 

According to the above-described construction, the angle 
adjusting piece is moved back and forth along the knobbed 
bolt When the knobbed bolt is turned. The mirror plate 
engaging the adjusting piece is rotated about the shaft such 
that the angle of the mirror is adjusted. The lens frame 
connected With the mirror plate by the link lever is simul 
taneously rotated so that the angle of the projection lens is 
adjusted so as to double the angle of the mirror. 

In order that the projection head assembly may be folded, 
the projection lens is rotated in such a direction that the 
angle thereof becomes maximum. Then, the mirror plate 
interconnected With the lens frame by the link lever is also 
rotated in such a direction that the angle thereof becomes 
maximum. The end of the mirror plate then departs from the 
angle adjusting piece. When the projection lens is further 
rotated to the position Where the angle thereof becomes 
maximum, the mirror is also rotated to the maximum angle 
position, Where the mirror is locked by the locking element. 
The projection lens interconnected With the mirror by the 
link lever is also locked. Then, the projection head assembly 
is rotated to the stoWed position and locked at the stoWed 
position by the head locking element. 

Since the knobbed bolt mounted on the head body is 
turnable and unmovable back and forth, the knobbed bolt is 
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disallowed to move with the mirror or the projection lens 
when the projection head assembly is folded. Thus, the 
projection head assembly can compactly be folded since the 
knobbed bolt does not protrude therefrom. 

The head locking element preferably includes a locking 
pin protruding from an arm ?xed to the column, a head 
locking member slidably ?tted with the arm and having on 
an end face thereof an engagement recess, and a spring 
urging the head locking member along the arm so that an end 
face of the head locking member abuts against the locking 
pin, and wherein the locking pin engages the recess such that 
the projection head assembly is locked at the stowed posi 
tion and the locking element is slid against a spring force of 
the spring so that the locking pin disengages from the recess 
such that the projection head assembly is released from a 
locked state. 

The mirror locking element preferably includes a mirror 
locking member mounted on an arm ?xed on the column for 
sliding motion and connected to the head body so as to be 
rotated with the head body on the arm, a locking claw 
integrally projecting from the mirror plate, and a spring 
urging the mirror locking member along the arm in such a 
direction that the locking claw engages the mirror locking 
member, and wherein when the projection head assembly 
assumes the stowed position, the locking claw engages the 
mirror locking member such that the mirror is locked at a 
position where the angle of the mirror is maximum, and the 
mirror locking member is slid against a spring force of the 
spring so that the locking claw disengages from the mirror 
locking member such that the mirror is released from a 
locked state. 

The column is preferably mounted on the housing so as to 
be pivotable between the standing position and the stowed 
position. The top of the housing provided with the stage is 
opened and closed. An interior of the housing includes a 
space in which the projection head assembly and the column 
are stowed. The projection head assembly and the column 
are stowed into the space when the projection head assembly 
is locked at the stowed position and the column is rotated to 
the stowed position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention will become clear upon reviewing the following 
description of the preferred embodiment, made with refer 
ence to the accompanying drawings, in which: 

FIG. 1 is a perspective view of an overhead projector of 
one embodiment in accordance with the present invention; 

FIG. 2 is a perspective view of a projection head assembly 
with a head cover being removed; 

FIG. 3 is a partially broken side view of the projection 
head assembly; 

FIG. 4 is a diagram showing an arrangement of a shaft, 
shaft pin and stepped screw provided on the projection head 
assembly; 

FIG. 5 is a perspective view showing the inner structure 
of a head bracket; 

FIG. 6 is a perspective view of a proximal end of an arm; 
FIG. 7 is a side view of the head bracket of the projection 

head assembly; 
FIG. 8 is a partially broken side view of the projection 

head assembly; 
FIG. 9 is a perspective view of the projection head 

assembly with the head cover being removed; 
FIG. 10 is a perspective view of the head bracket of the 

projection head assembly; 
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4 
FIG. 11 is a perspective view showing the inside of the 

housing of the projector; and 
FIG. 12 is a perspective view of the overhead projector in 

its folded state. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

One preferred embodiment of the present invention will 
be described with reference to the drawings. Referring to 
FIG. 1, the overhead projector of the under mirror type in 
accordance with the present invention is shown as desig 
nated by reference numeral 10. The overhead projector 10 
comprises a housing 13 having a top formed with a stage 12 
on which a transparency 11 bearing an image to be projected 
is placed. The housing 13 encloses a light source (not 
shown) for illuminating the transparency 11, a converging 
Fresnel lens, and a cooling fan, none of which are shown. 
The overhead projector 10 further comprises a mast or 
column 14 standing from one of corners of the housing 13 
and a projection head assembly 20 supported on the column 
so that the head assembly is located over the stage 12. 

Two hinges 15 (see FIG. 11) are mounted on the body of 
the housing 13, and the top of the housing 13 is mounted on 
the hinges 15 so as to be opened and closed. An operating 
button 16 is mounted on a side wall of the housing 13 as 
shown in FIG. 1. A hook 17 (see FIG. 11) is mounted on an 
inside of the housing top. When the operating button 16 is 
depressed, the hook 17 is disengaged such that the housing 
top is opened as shown in FIG. 11. An interior of the housing 
13 provides a space into which the projection head assembly 
20 and the column 14 are folded to be stowed. The column 
14 is mounted on the housing 13 so as to be pivotable 
between a standing position as shown in FIG. 1 and a stowed 
position where the column 14 is stowed in the housing 13 as 
shown in FIG. 11. Aknown locking mechanism (not shown) 
is provided on a root of the column 14 for locking the latter 
at the standing position. 
The inner structure of the projection head assembly 20 

will now be described with reference to FIGS. 2 and 3. The 
projection head assembly 20 comprises a head body includ 
ing a head bracket 21 and a head frame 22, a mirror plate 24 
supporting a re?ecting mirror 23, a lens frame 26 supporting 
a projection lens 25 and a knobbed bolt 27 for angle 
adjustment. Ahead cover 28 is attached to the head frame 22 
as shown in FIG. 1. The head bracket 21 is rotatably 
mounted on an arm 29 ?xed to an upper end of the column 
14, and the head frame 22 is secured to the head bracket 21, 
as will be described in detail later. 

Further referring to FIGS. 2 and 3, a pair of shafts 30 are 
mounted on the head frame 22. Both of the mirror plate 24 
and the lens frame 26 are rotatably mounted on the shafts 30 
so that angles of the projection lens 25 and the mirror 23 are 
adjusted. The lens frame 26 is subjected to a weight of the 
projection lens 25 to thereby be moved in such a direction 
that the angle of the lens is decreased, namely, counterclock 
wise in FIG. 3. The shafts 30 are ?xed to side plates 31 of 
the head frame 22 respectively. A coil spring 32 is provided 
about each of the shafts 30 for urging the lens frame 26 in 
such a direction that the angle of the projection lens 25 is 
increased. The coil spring 32 prevents rapid rotation of the 
lens frame 26 due to the weight of the projection lens 25. 
A generally C-shaped frame 33 is secured to the rear of 

the head frame 22. The frame 33 has a hole (not shown) 
formed through the top thereof as shown in FIG. 3. An angle 
adjusting knobbed bolt 27 is loosely inserted through the 
hole so as to be turnable. The knobbed bolt 27 includes a 
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ring 34 formed integrally With a threaded portion thereof. 
The ring 34 prevents the knobbed bolt 27 from being moved 
back and forth, thereby preventing it from falling off. An 
angle adjusting piece 35 is provided in the frame 33 so as to 
be non-rotatable. The angle adjusting piece 35 is engaged 
With the threaded portion of the knobbed bolt 27 so as to be 
movable back and forth. 

The mirror plate 24 includes a pair of levers 36 formed 
integrally thereWith. A connecting piece 37 interconnects 
distal ends of the levers 36. The connecting piece 37 
confronts the bottom of the angle adjusting piece 35. The 
connecting piece 37 engages the angle adjusting piece 35 
When the mirror plate 24 is pivoted about the shafts 30 
counterclockwise, namely, in such a direction that the angle 
of the mirror 25 is decreased. When the mirror plate 24 is 
pivoted clockWise, namely, in such a direction that the angle 
of the mirror 25 is increased, the connecting piece 37 
disengages from the angle adjusting piece 35. The connect 
ing piece 37 has a locking claW 38 formed on a middle 
portion thereof as shoWn in FIG. 3. The head frame 22 has 
a hole 39 formed through the bottom thereof. The locking 
claW 38 is moved through the hole 39. 

The side plates 31 of the head frame 22 are provided With 
tWo link levers 40 respectively. Each link lever 40 has one 
end rotatably mounted on a shaft pin 41 further mounted on 
the respective side plate 31 of the head frame 22. TWo levers 
42 are formed integrally With the lens frame 26. The other 
end of each link lever 40 is rotatably connected by a stepped 
screW 43 With a distal end of the respective lever 42. Each 
link lever 40 has a middle portion rotatably connected by a 
stepped screW 44 With the respective lever 36 of the mirror 
plate 24. Each side plate 31 of the head frame 22 has an 
elongate hole in Which the respective stepped screW 44 is 
loosely ?tted. 

FIG. 4 diagrammatically shoWs positional relations 
among the shafts 30, the shaft pin 41 and the stepped screWs 
43 and 44. Arc r is a locus of the stepped screW 43 turned 
about the shafts 30. Arc r1 is a locus of the stepped screW 43 
turned about the shaft pin 41. Arc r2 is a locus of the stepped 
screW 44 turned about the shaft pin 41. Arc r3 is a locus of 
the stepped screW 44 turned about the shafts 30. Reference 
symbol otmax designates a maximum angle of the projection 
lens 25. A distance betWeen each shaft 30 and the stepped 
screW 43 and the maximum angle of the projection lens 25 
are set. The location of the shaft pin 41 is set on a suitable 
point on a line 1 equally dividing the maximum angle otmax 
into tWo parts. Then obtained are the points of intersection 
of lines m equally dividing the maximum angle otmax into 
four parts together With line 1 and line n connecting the shaft 
pin 41 With the stepped screW 43. These points of intersec 
tion refer to locations of the stepped screWs 44 respectively. 

Since loci r and r1 differ from each other, each stepped 
screW 43 is ?xed to the respective link lever 40 so as to stand 
therefrom, and an elongate hole is formed in each lever 42 
so that a difference 61 betWeen loci r and r1 is resolved. Each 
stepped screW 43 is loosely inserted through the respective 
elongate hole. Further, since loci r2 and r3 differ from each 
other, each stepped screW 44 is ?xed to the respective lever 
36 so as to stand therefrom, and an elongate hole is formed 
in each link lever 40 so that a difference 62 betWeen loci r2 
and r3 is absorbed. Each stepped screW 44 is loosely inserted 
through the respective elongate hole. When the shafts 30, the 
stepped screWs 43 and 44 are arranged as described above, 
the angle of the projection lens 25 doubles the angle of the 
mirror 23. 

Referring noW to FIG. 5, the inner structure of the head 
bracket 21 is shoWn. The arm 29 is secured to the distal end 
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6 
of the column 14. The arm 29 includes a holloW proximal 
end 29a and a reduced diameter portion 46 ?tted into an 
open distal end of the proximal end 29a. The arm 29 has a 
protrusion 29b formed on the distal end of the proximal end 
29a as shoWn in FIG. 6. The head bracket 21 has a circular 
opening 21a formed With a sectorial protrusion 21b on the 
inner circumferential end thereof. The reduced diameter 
portion 46 of the arm 29 is inserted through the opening 21a 
such that the head bracket 21 is rotatably mounted on the 
arm 29. The sectorial protrusion 21b abuts against the 
protrusion 29b of the arm 29 so that the head bracket 21 is 
positioned at tWo locations. The projection head assembly 
20 stands as shoWn in FIG. 1 When the head bracket 21 is 
positioned at one of the locations. On the other hand, When 
the head bracket 21 is positioned at the other location, the 
projection head assembly 20 is stoWed as shoWn in FIG. 9. 

Abraking member 47 is provided in the reduced diameter 
portion 46 of the arm 29 for limiting rapid rotation of the 
head bracket 21. A generally cylindrical ?rst locking mem 
ber or head locking member 48 is ?tted in the reduced 
diameter portion 46 so as to be slidable along the inner 
circumference of the latter and so as to be rotatable relative 
to the latter. A plate-like second locking member or mirror 
locking member 49 is screWed to the ?rst locking member 
48. A coil spring 50 is provided for urging the second 
locking member 49 along the reduced diameter portion 46. 
The second locking member 49 has an engagement recess 51 
formed in an inner end thereof. The locking claW 38 of the 
connecting piece 37 engages the recess 51. A slide knob 52 
is mounted on the outer end of the second locking member 
49. 

Referring further to FIG. 5, the head bracket 21 has a 
notch 53 formed in one side Wall thereof. The outer end of 
the second locking member 49 extends through the notch 53 
so as to be slidable axially With respect to the reduced 
diameter portion 46. Since the inner and outer ends of the 
second locking member 49 abut against the head bracket 21, 
the ?rst and second locking members 48 and 49 and the head 
bracket 21 are simultaneously rotated about the reduced 
diameter portion 46. A locking pin 54 protrudes from the 
reduced diameter portion 46. The ?rst locking member 48 
has an engagement recess 55 formed in an end face thereof. 
The locking pin 54 engages the recess 55. The locking pin 
54 is disengaged from the recess 55 in the state as shoWn in 
FIG. 5. HoWever, When the ?rst locking member 48 is 
rotated about the reduced diameter portion 46 With rotation 
of the head bracket 21 such that the recess 55 assumes a 
position Where it is opposed to the locking pin 54, a spring 
force of the coil spring 50 causes the ?rst locking member 
48 to slide toWard the braking member 47 so that the locking 
pin 54 engages the recess 55, Whereupon the head bracket 21 
is locked so as to be non-rotatable. Further, the locking claW 
38 engages the recess 51 When the locking pin 54 engages 
the recess 55 as Will be described later. 

The operation of the overhead projector 10 Will noW be 
described. The column 14 is caused to stand up, and the 
projection lens 25 is directed to a screen (not shoWn). The 
light source is turned on to direct light to the transparency 11 
placed on the stage 12. The light passing through the 
transparency 11 is re?ected on the mirror 23 and caused to 
pass through the projection lens 25, so that an enlarged 
image is focused on the screen. 

For the purpose of adjustment of the angles of the 
projection lens 25 and the mirror 23, the angle adjusting 
knobbed bolt 27 is turned so that the angle adjusting piece 
35 is moved along the bolt betWeen an uppermost position 
as shoWn in FIG. 3 and a loWermost position as shoWn in 
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FIG. 8. The Weight of the lens 25 urges the lens frame 26 so 
that the latter is rotated counterclockwise. The mirror plate 
24 connected by the link lever 40 With the lens frame 26 is 
also urged so as to be rotated counterclockwise, so that the 
connecting piece 37 interconnecting the levers 36 of the 
mirror plate 24 presses the angle adjusting piece 35. As a 
result, the mirror plate 24 is rotated about the shafts 30 in 
synchronization With the forWard or backWard movement of 
the angle adjusting piece 35, Whereby the angle of the mirror 
23 is adjusted. With rotation of the mirror plate 24, the link 
lever 40 connected to the lever 36 is rotated about the shaft 
pin 41 and accordingly, the lever 42 and the lens frame 26 
are also rotated about the shafts 30 such that the angle of the 
projection lens 25 doubles that of the mirror 
When the overhead projector 10 is not in use, the pro 

jection head assembly 20 and the column 14 are folded to be 
stoWed in the housing 13. For this purpose, the button 16 
provided on the side Wall of the housing 13 as shoWn in FIG. 
11 is depressed so that the hook 17 is released, and the top 
of the housing 13 is opened. The projection head assembly 
20 is then pivoted clockWise about the reduced diameter 
portion 46 of the arm 29 as shoWn by arroW d in FIG. 2 so 
that the projection lens 25 hangs doWn on the arm 29 as 
shoWn in FIG. 9. The ?rst locking member 48 is turned upon 
pivoting of the head 20 such that the recess 55 of the ?rst 
locking member 48 is opposed to the locking pin 54. Then, 
the spring force of the coil spring 50 slides the ?rst locking 
member 48 along the reduced diameter portion 46 such that 
the locking pin 54 engages the recess 55, thereby locking the 
projection head assembly 20 at the stoWed position. 
Simultaneously, the Weight of the projection lens 25 rotates 
the mirror 23 to the maXimum angle position. The mirror 
plate 24 is rotated clockWise from the position shoWn in 
FIG. 3 at this time. With the rotation of the mirror plate 24, 
the connecting piece 37 is departed from the angle adjusting 
piece 35 so that the locking claW 38 protrudes through the 
hole 39 of the head frame 22, engaging the recess 51 of the 
second locking member 49. As a result, the mirror plate 24 
is locked at the maXimum angle position and the lens frame 
26 connected With the former is also locked at the maXimum 
angle position. 
When the projection head assembly 20 is released from 

the locked state, the slide knob 52 is manipulated so that the 
?rst and second locking members 48 and 49 are slid against 
the spring force of the coil spring 54. As a result, the locking 
pin 54 disengages from the recess 55 such that the projection 
head assembly 20 is rendered pivotable. Furthermore, the 
locking claW 38 disengages from the recess 51 such that the 
mirror 23 and the projection lens 25 are rendered rotatable. 

The unlocking lever 18 provided on the base of the 
column 14 is manipulated after the projection head assembly 
20 has been locked, so that the column locked at the standing 
position by a locking mechanism (not shoWn) is unlocked 
and stoWed into the housing 13. When the column 14 is 
stoWed aWay, the hook 19 springily engages the column 14 
such that the latter is locked at the stoWed position. The top 
of the housing 13 is then closed as shoWn in FIG. 12. When 
the hook 19 is pressed to disengage from the column 14 and 
the column 14 is raised up, it is automatically locked at the 
standing position by the locking mechanism. 

According to the above-described overhead projector, the 
connecting piece 37 is departed from the angle adjusting 
piece 35 When the projection head assembly 20 is folded. 
Thus, the knobbed bolt 27 is not driven in synchroniZation 
With the projection lens 25. Accordingly, since the knobbed 
bolt 27 is prevented from protruding out of the projection 
head assembly 20, the latter can compactly be folded. 
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Further, When the projection head assembly 20 is pivoted 

to the stoWed position, the coil spring 50 axially slides the 
?rst locking member 48 such that the locking pin 54 engages 
the recess 55, Whereupon the head 20 is locked at the stoWed 
position. The locking claW 38 simultaneously engages the 
recess 51 so that the mirror 23 and the projection lens 25 are 
locked at the maXimum angle position. Consequently, both 
of the mirror 23 and the projection lens 25 can be prevented 
from rattling during carriage of the overhead projector 10. 
The foregoing description and draWings are merely illus 

trative of the principles of the present invention and are not 
to be construed in a limiting sense. Various changes and 
modi?cations Will become apparent to those of ordinary skill 
in the art. All such changes and modi?cations are seen to fall 
Within the scope of the invention as de?ned by the appended 
claims. 
What is claimed is: 
1. An overhead projector of the under mirror type com 

prising: 
a housing including a stage formed on a top thereof so that 

a transparency bearing an image to be projected is 
placed on the stage; 

a projection head assembly including a head body further 
including a re?ecting mirror on Which light passing 
through the transparency on the stage re?ects and a 
projection lens focusing the light incident thereon on a 
screen, the projection head assembly being supported 
on a column so as to be located over the stage and so 

as to be movable betWeen a standing position and a 
stoWed position; 

a head positioning element Which positions the projection 
head assembly at the standing position; 

a head locking element Which releasably locks the pro 
jection head assembly at the stoWed position; 

a lens frame on Which the projection lens is ?xed; 

a mirror plate on Which the re?ecting mirror is ?Xed, both 
the lens frame and the mirror plate being rotatably 
mounted on a single shaft further mounted on the head 
body of the projection head assembly so that angles of 
the lens and the mirror are increased and decreased, the 
lens frame being rotated by a self-Weight of the lens in 
such a direction that the angle of the lens is decreased, 
When the projection head assembly assumes the stand 
ing position; 

a link lever interconnecting the lens frame and the mirror 
plate so that the angles of the projection lens and the 
mirror are adjusted so that the angle of the lens doubles 
the angle of the mirror; 

a mirror locking element Which releasably locks the 
mirror at a position Where the angle of the mirror is 
maXimum; 

an angle adjusting knobbed bolt mounted on the head 
body so as to be turnable and immovable back and 

forth; 
an angle adjusting piece screWed on the knobbed bolt so 

as to be unturnable and movable back and forth, the 
mirror plate having an end departed from the angle 
adjusting piece When the mirror plate is rotated in such 
a direction that the angle of the mirror is increased, the 
end of the mirror plate engaging the angle adjusting 
piece When the mirror frame is rotated in such a 
direction that the angle of the mirror is decreased. 

2. The overhead projector according to claim 1, Wherein 
the head locking element includes a locking pin protruding 
from an arm ?Xed to the column, a head locking member 
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slidably ?tted With the arm and having on an end face 
thereof an engagement recess, and a spring urging the head 
locking member along the arm so that an end face of the 
head locking member abuts against the locking pin, and 
Wherein the locking pin engages the recess such that the 
projection head assembly is locked at the stoWed position 
and the locking element is slid against a spring force of the 
spring so that the locking pin disengages from the recess 
such that the projection head assembly is released from a 
locked state. 

3. The overhead projector according to claim 1, Wherein 
the mirror locking element includes a mirror locking mem 
ber mounted on an arm ?xed on the column for sliding 
motion and connected to the head body so as to be rotated 
With the head body on the arm, a locking claW integrally 
projecting from the mirror plate, and a spring urging the 
mirror locking member along the arm in such a direction that 
the locking claW engages the mirror locking member, and 
Wherein When the projection head assembly assumes the 
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stoWed position, the locking claW engages the mirror lock 
ing member such that the mirror is locked at a position 
Where the angle of the mirror is maximum, and the mirror 
locking member is slid against a spring force of the spring 
so that the locking claW disengages from the mirror locking 
member such that the mirror is released from a locked state. 

4. The overhead projector according to claim 1, Wherein 
the column is mounted on the housing so as to be pivotable 
betWeen the standing position and the stoWed position, 
Wherein the top of the housing provided With the stage is 
opened and closed, Wherein an interior of the housing 
includes a space in Which the projection head assembly and 
the column are stoWed, the projection head assembly and the 
column being stoWed into the space When the projection 
head assembly is locked at the stoWed position and the 
column is rotated to the stoWed position. 

* * * * * 


